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Glycol/Ether Analysis
By Direct Aqueous Injection-GC/MS analysis

Summary:

This procedure is based on Restek Application Note 59187 located in Attachment 1 using
a mass spectrometer instead of an FID.

Water samples are analyzed by direct injection into a gas chromatograph with a wax
column followed by full scan electron impact mass spectrometry. Soil/sediment samples
are extracted for 1 hour with reagent water in a sonication water bath and decanted prior
to analysis as waters.

Target Analytes CAS #
2-Butoxyethanol 111-76-2
Propylene glycol 57-55-6

Di(propylene glycol) butyl ether 29911-28-2
Analytical Equipment and Conditions:
Agilent 7890 Gas Chromatograph and 5975 Mass Spectrometer
Drilled double gooseneck Uniliner (installed with hole at top) cat # 20509
Restek Stabilwax column 30m x 0.32mm ID x lum film cat #10654

See specific GC conditions in Figure 2 of Attachment 1.

Mass spec 1s operated in full scan electron impact mode, scanning from mass 35 to 250
amu with approximately 6 scans/second.

Calibration:

The following calibration points are used:

0.5,1,2,5,10, 25,50, 100, 150, 200 ug/ml of all 3 target analytes prepared in reagent
water. No internal standards or surrogates are used for this procedure. Stock standard

solutions were prepared at 10 mg/ml in MeOH from neat solutions.

Calibration for the Di(propylene glycolO butyl ether is based on summing the two larger
isomers present and calibrating using the total area.

Procedure:
To prepare aqueous QC, 100 ug of each target is added to 1 ml of reagent water for blank

spike and to two 1ml duplicate aliquots of a sample for matrix spikes. Reagent water is
used for the blank. All aqueous samples and QC are direct injected into the GC with no
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additional sample preparation. To increase lifetime of the injection port liner, filtration
may be used. Note: Due to carryover in the system, spiked samples are analyzed after
calibration check and prior to blanks. Blanks are then analyzed twice prior to analysis of
samples to ensure that carryover is minimal. Twelve syringe washes using 1:1
water/MeOH are used between each run.

Soil/sediment samples are extracted in a sonication water bath at ambient temperature for
1 hour. 10 g of each sample, blank and blank spike are weighed into screw cap vials.
Ottawa sand is used for blank and blank spike. Two additional aliquots of a sample are
weighed for matrix spikes. 1000 ug of all targets are added to blank spike, matrix spike,
and matrix spike duplicate. 10 ml of reagent water are added to all samples and QC.
Extraction by sonication water bath is allowed to proceed for 1 hour. Samples were
allowed to settle for 10 minutes and a small portion of the extract is removed for analysis
as a water. Additional centrifugation may be necessary to separate solids from water
prior to analysis.

Quality Control:
Default quality control criteria from Method 8270 D were used for this procedure:

-20% RSD limit to use average response factor for calibration. 0.99 R or R* used for
linear or quadratic curve fits

- £20 % criterion used for continuing calibration check

- Blank concentration is less than RL; sample concentrations <10 x blank concentration
are qualified as blank related.

-70-130 % limits used for blank spike and matrix spikes with 30% RPD limit for
duplicates

-No tune check is performed due to DFTPP instability in solutions other than Methylene
chloride
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Attachment 1
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Techniques to Optimizing GC Analysis of Ethylene Glycol in Water

The analysis of ethybene ghyool in waper is & vary Conmmem test
i envivonmental iaboraories. Many of tese semples originms
frome water runoff at airports where ethylane glvool is wsed as a
de-icing sgent for atcplanes durdng winter months, Becanse
etbrybene ghvool s highly soluble in water, it s wot essily
comomuteated by porge awd wap, Therefore, te st Sreguenthy
s samople inrodution vechnigue is divect squeous. injection,
The diveer aquisens injecthon of eduylams glyool con be chsl-
lempine becmse, if ot dooe properly, it con be diffioult w
attain vepwodieibilivy snd good peak shape, The Luge enpun-
siom vodovoe of water con conse buckflads, caryovey can

comg incomnsistent vesults, and e water can entbgimicl B
FIU S, Thaeswe problens com posent ahimving the

e rion Yiede o edloyleas glyeol, widch sy vary i e

11 oo, veumages,

Poor Pealk Bhape

Wit m b, head pressume of 10paie and s injection port
vengpararire of 25070, o YL, injection of wamer will expad v
1420 of vapor. This large wvapor chood sorcesds the vobmme of
wgsn et Liners, cansiog backflash If backfash ooors, the
vapor ched can expand out of the Hoer and njection port and
sl bo poor sonpbe transter o S cobuos. Abso, e glyrol
covmpoads are not focnsed Do 5 waoroer bood bag, nstead, ae
focwsed ot comdensed water that beads oo vhe colume
walls, so the compownds of inoeress can ebate as split peaks.
Thiis preal splioing effiect is vaost apparent when perforoding &
splithess ijpection becamss of the sobve focusing meguined,
Split peaks wnd backflash compromiss the auabysis by cansing
irvepwoducible peak shapes.

e v Jovgiope v vedics the effect of vapor expazsion and poor
solvent focusiog is the vse of & Unilines® injection port slesve.
This gheane forms o beak-foe comnection wits te ool end
(Figure 1), dwoely easuring o complee sammple wanstere.
Addiviomalby, the Uniliner sleews requires operation st s ligr
poressume: them raditions] splithess liners, whick foovey the large
v <lonud ter be focnsed uvo a mrrooy b wien cnvering
the colone, This mindmires ssovple backflash and eliminsmes
the med Sow sotven focnging, By waine & Unilioer™ sheeve, the
apoeons ethylene ghyool sawgle is covmpletely vaporized and
purespeary ramsfered vo the cobom in & Socosed, nerrow band,
thsrwlyy schisving veproducibie pedk sreas. Thilinee sleeves
are wvailable for comversbon of packed colome njection syu-
s anad fiow split‘eplithess fujection syeeems.

Barnple Resicdue Carryoves

Carryover b5 another poofbeos associed with etwlens ghyool
aalysis. Wien smabyeing ghyooks, carryover can be caused by
samaple: pesidue fo the syringe belng cavied over from ome
e tion o snother. 1E e syvinge &5 nor propsely clesned
besroeeas aoalyses, comryover will canse oonsistent mesls.
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FIEY Flarmest

Colovm statbonsry phose chodes is % crides] oosiderstion whea
anlyving ghycols i waer via divect ijection Wi amabynnd
% e pislar stabonsey phese, sk s vie oo colusom, o
om  paoderately polar sttbossry phase, socls a8 e Raas- 200
cndum, will covse the fame o e FID v be exingaboied.
Thuks is Descammoe e wiber will mor poarvition propedy snd will
U g™ om, e phase, producing o Large phag of water St
passes Gromgh te devector sud extingishes e S, The
e commmonly-vsed CiCs will emperience Samsaar woder
these circumstances wilnile oters will mot,

Toe vsdindioiae the possibility of exrbnguishing the Same, selsct 4
polar statonsry pliase that is noore comparible with vaer. The
Sralbibean stavionsry phase is one of the more polar pheses,
waaking it o good choive for warer ingections. Tt allows water v
partition properly, which prevens it Sroos beading v on de
srationary phase sl uemling de FID Haome,
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Product Listing:
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Product Listing, continued:
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